Let y = y(x, t) be a mathematical representation of the wave (a disturbance); it is a function of both position x and time t. The evolution of the wave (disturbance) in time and space is governed by an equation of the following form:
Often, waves solving the Wave Eqn. above are expressed in terms of sines and/or cosines. Below are important results and relations pertaining to sinusoidal waves:
• Traveling-Wave solutions to Wave Equation:
(This is seen by plugging the above solutions directly into the Wave Equation and differentiating; you should do this!) The parameter v is called the phase velocity while A is the amplitude of the wave; the parameters ω and k are defined further below.
• Standing-Wave solution to Wave Equation:
y(x, t) = A(sin kx)(sin ωt)
• Wavelength (λ) and Wavenumber (k):
• Period (T ), Frequency (f ), and Angular Frequency (ω):
• Relations among frequency, wavelength, and phase velocity:
-Physically, v is characteristic of the medium (e.g., sound velocity in air or speed of light in glass).
-Physically, f is determined by the source of the wave (e.g., guitar string vibrating at a particular frequency f produces a sound wave of frequency f ).
-λ must then satisfy v = λf .
